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Why ADCO? Why NOW? An Economic Exploration of Industrv Structure for the "Last 
Mile" in Local Telecommunications Markets, Randy Beard, George Ford, and Lany 
Spiwak (published in the Federal Communications Bar Journal, 2002). 

This paper explains why the "transition to facilities" argument is meritless. The 
supply-side economics of local telecommunications prohibits a large number of 
facilities-based competitors. This is not true (to the same degree) on the retail side. 
Much like the current long-distance markets, where about 900 retailers are serviced 
over about 7 nationwide fiber networks, industry structure in the local market must 
bifurcate into a retail and wholesale segment for real competition to exist. 
Unbundling aUows CLEO to acquire market share, which then serves as a non-LEC 
demand for local exchange network. Without unbundling, there is not demand for 
alternative networks - consumers don't demand network, carriers do. Without 
available and effective demand, the costs of constructing local network can never be 
recovered - as is evident in the collapse of the segment of CLEC industry which 
adopted a "built it and they wiU come" business plan. The prudent path, made 
possible by unbundling, to "build it after they come." 

Facilities-Based Entry in  Local Telecommunications: An Empirical Investigation, 
Randy Beard, George Ford, and Tom Koutsky. 

This paper shows, using econometrics, that the deployment of end-office switching 
by CLECs is not attenuated in markets where unbundled switching prices are low. 
Instead, CLEC deployment of switches is actually higher in markets with low 
switching rates. A theoretical model explains the possible relationships between 
deployment and unbundling, and the theory provides no unambiguous conclusions 
(low switching rates may increase or decrease CLEC switch deployment). Thus, the 
issue is plainly empirical. The empirics show that low switching rates increase 
deployment. In markets where access to unbundled switching is restricted, there are 
fewer CLEC switched deployed. 

Make-or-Buy? Unbundled Elements as Substitutes for Competitive Facilities in the 
Local Exchanve Network, Randy Beard (Auburn University) and George Ford, 
PHOENIX CENTER POLICY PAPER NO. 14 (September 2002). 

The amount of CLEC entry using unbundled elements is highly sensitive to the price 
for such elements. A 10% increase in the price of an unbundled loop or switching 
reduces CLEC lines by more than 10% (Le., the demand for UNEs is ehstic). The 
crosrprice elasticity between loops purchased with and without switching is zero. 
Thus, UNE-Platform does not reduce the demand for UNE-Loop (as the B O G  dah) .  
From an antitrust perspective, the findings in this paper indicate that UNE-Loop and 
UNE-Platform service different markets. The paper also indudes a sta.tistical test of 
impairment with respect to switching, and finds that impairment exists. 

A Fox in the Hen House: An Evaluation of Bell Companv Proposals to Eliminate their 
Monopolv Position in Local Telecommunications Markets, PHOENIX CENTER 
POLICY PAPER NO. 15 (September 2002). 
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Between WE-P, UNE-L, and full facilities-based entry, the Boo' revenues are 
greatest with UNE-P. The other forms of enby leave BOC network stranded. Why 
then, do the BOCs prefer facilities-based competition? The answer is obvious. While 
the BOCs may lose more profit on a per-he basis from faadlities-based entry, there is 
considerably less of it. By slowing competitive growth to a trickle, the total loss in 
margin is trivial. UNE-P, alternately, allows for the rapid growth of competition, and 
while BOC margin loss is less, the total margin loss is greater. 

What Determines Wholesale Prices for Network Elements in Teleuhonfl An 
Econometric Evaluation, George Ford and Randy Beard (Auburn University), 
PHOENIX CENTER POLICY PAPER NO. 16 (September 2002). 

The BOCs' claim that state commissions have failed to base element rates on forward- 
looking cost (as required by the FCC's TnRIC standard) is evaluated 
econometrically. In contrast to the BOCs' assertions, forward-looking economic cost 
is the primary determinant of wholesale prices for network elements. Retail prices 
play no direct role in determining wholesale prices for UNEs. However, the state 
commissions have, according to the statistical model, set wholesale prices above 
forward-looking costs to provide the BOCs about half of their existing retail margms. 
While SO, forward-looking costs are, by far, the more important determinant of 
wholesale prices for UNES. Mr. Seidenberg was wrong - the state commissions 'do 
get it.' 

z, . by George S. 
Ford, Ph.D. and Michael D. Pelcovits, Ph.D. (former MCI Chief Economist, now with the 
consulting fil3nMICR.A) 

The number of lines served on CLEC-only facilities (i.e., pure fadities based) is 
positively related to market size and market denslty, and negatively related to the 
price of unbundled loops and unbundled switching. In an altematwe test, the 
authors find that RCNs entry is negatively related to the price of unbundled loops. 
Thus, there is no evidence that there is more facilities-based enhy where W E  rates 
are higher. In fact, the opposite is true. 

P r e l i m i n q  Evidence on the Demand for Unbundled Elements, Robert Ekelund, Jr. 
and George Ford (forthcoming in Atlantic Economic Journal, December 20M). 

This paper estimates the demand elastiaty for WE-Platform The paper finds that a 
10% increase in the price of UNE-P elements reduces quantity of UNE-P sold by 27%. 
Thus, it is little surprise that the BCCs are now attacking the price of UNE-P 
elements, as well as availability. 

Innovation, Investment, and Unbundlinz: An Emuirical Update, Robert B. Ekelund, Jr, 
and George Ford (forthcoming in the Yak Journal on Regulation, Spring 2003). 

In an article in the Yale Journal on Regulation, Bell advocates Thomas Jorde. Gregory 
Sidak, and David Teece (JSI') commented on some potential economic consequences 
of the Telecommunications Act of 1996 as  implemented by the Federal 
Commurucations Commission, and offered one interesting and testable proposition. 
Specifically, JST propose that mandatory unbundling increases the riskiness and 
cyclicality of the ILEC's [Incumbent Local Exchange Carriers] economic performance 
and, hence, on the ILEC's weighted-average cost of capital. This hypothesis is tested 
empirically usmg standard procedures. We find no evidence supporting the' 
hypothesis of JST regarding the ILECS' cost of equity capital. 
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w o r k  and, when aece~s is pmvided, that it be priced high. Without acceps to 
the i,,-,bds netwolk or with a a e u  d y  at high prieer. the UECs contend 
that CLECliwlllbe forced tod++eir own tadlities and ~ e n t i y w i o  do 
YI. In other words, the ILEe implicitlr BS- there exist a rhong rubsUNtion 
&t between access to the exishg nehvork and the mnsrmction of nRv 
nehvork The CLECs, &e F e d 4  Comnaurirations comm(ssian ("KC"), and 
Con- d i v e .  While the debate over u n b d e d  elements d o e  Mt lack of 
pmpilgmdi or v m e .  What is d i n g  fmm the debate is MY r+4ann of a 

disturbing, a dearlh of empidcal evidenn.4 We attempt la address these 1wo 

This paper is organized as follows. In Section U, a twoltage, -theoretie 
d e l  of switch deployment is pr-M This theoretical analysis, though 
simple, illuskites the dff idty  In finding an unambiguous relatiowhip between 
network access price and CLEC h a t i e s  deplo-t. b sedan m, the 
emplriglmodellsdesaibedand theresultssummdzed.Conduding~mts 
are pmvided in sectiovl N. 

11. 'fincephlll Framework 

In order to asses the impact of unbundled network e 6 t  k a b  on switch 
d e p l o y m e n t , w e d e v ~ a n e m n o m l c m o d e l ~ & e ~ d a ~ t q g e g e m e I n  
Stage 1. firm choose whethe m MI to enter the mke~ 'Ihm in Stage 2, firm 
Fhome how much switching m seUkupply. As is customary with tw-tape 
models, the d e l  is d v e d  badovards 90 that the Ilrrt dedslon to rpalullte is 
howaRrmreletsltsopthnalinveshllentinswi~g,S:givenmatitenterrin 
Stagel .Porr lnpl idty . i t15~edthat6umsarerymme~uonlc .butnotu 
~l.andthatenhydoernotalfedtheretailma%n 

thewetical irmmvmk wilhin which to analyze the LNes and per* mre 

shortmmlng. in lhis paper. 

The d e l  !&e@ the p in t  of vim Of the CLEC and evaluates the CLEC'r 
dedslm whether or not to self-provide I d  switching In other words, the 
d e l  as- that this CLEC ahant deddes M Its switch investment prior to 
lnawinghavmanycusmaersitwillhave(ie.,priortoenhy)17hus,thereisan 
Unrertainly Mmpanat to the d e l ,  and ulis uextdnty relater to demand 
Upm entering the m k e t  the CLEC pmvides service to end-users using 
unbundled Imps purdused born the ILEC along with eitha unbundled I d  
switching pu&ased fmm the ILEC or its own, self-smpplied Id sw~tching 

The variables of the d e l  indude: 

I =  
NO = 

AN(0  = 
A =  

S =  

t.S = 

P, = 

P. = 
c =  

R =  
M. = 

M, = 

Prior to entry, 6ms e w t  to acquire and serve N ~stomeFI. However, the 
olsmmerbaseisonlyanexpecationwithacM~stamerrequalmgg)ihl(where 
A Is il random variable) If AN c S, a r M  demand is less than switching capacity, 

3 4 



aim - S  ---I@ asaN / N ) . - ( M .  N' - M,) > 0 ,  

5 6 



8 L 

(11) 



1. DATA 

AS pIeViOUSly mentioned, CLEC switch deployment dab is pmvlded by the 
LFRG Danuary 1999, April Too, and Cktcher, Ural).7'Bell Company accces kes 
by state are provided by ARMIS Prom 4u14 (ZMO data):*&td price is maswed 
a3 average revenue per he. and W data is provided by the PX's universal 
servlce.reporb.' The patent of podation for each stab in a reshicted, Top 50 
lrlSA Is mmputed using Cslnu.data'a 

Unbundled element ram for l q s  and unbundled &Whig are based on state 
tariffs and intermnnecdon apemenu behveen b U C  and CLFCS. The 
~ ~ " t a ~ ~ f ~ l ~ l ~ b i s ~ t h ~ ~ l ~ ~ ~ u s ~ d ~ . ~  
underlaking was avoided, fortunately, by a c w g  symmary data on nehvork 
m e s s  prias fmm a CLEC rerying the Vast majmity of the us. market." Imp 
andswilchlngmstdatawas provided tor39rtater.Tapmtptth~m~den~ty 
of the dab the price data is normalired m 1.M by dividing the series by their 
-9 nuam. This adjustment m the data has no material impact on the 
w-on d b ,  affecting on the mwWt term Because the @her explmamry 
vaMbiesare~vailsblefo~aUshter.these39s~~eupthefinal~le. 

2. RFsuLrr 

The emnomehic equation d m i i n g  switch deploymat is 

S-O.+B,PL+B,Ps + B , m v E s + 8 , R ~ u L + O , R E s T n r c r t r  (14) 
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where the ps me the e s h t e d  ccefadenn and e is the emnometric disturbance 
term The dependent v ~ a b l e  (S) is munt data (Le., the data has only discrete, so 
we employ the Negative Binomial-Regression. which a commonly used 
allemative to linear least squares r e p s i o n  for munt data 12 Unlike the Poisson 
regression, which is another p o u h  repasion tdmlque for munt data, the 
negative b h m i a l  -ion d- not require that the conditional mean of the 
data qnd the mnditional variance. If thir as sump ti^ is inmrreEt &e.. there is 
~ d i ~ n i n b d a t a ) ,  thentheP~issonesbatesareinvalid.IheesSmaterd 
theNee.tive BinomialRenresn 'on.however. arenot. Further. if overdisoersion is 

m thme of the P o h  regression 

As a pmduct of the Negative Binomial Xegrsrion, and "overdispersion" 
paramete~,;,iseshted.Thevalueandshlisti~signiFicanceofmjsestimated 
paramem indieates whetherornot theNegativeBinomial regression isprefelred 
to the Poisson regression, because a mn-2~0 value of the overdispersion 
paramem indiater the restrictive wumptions of the Poisson regression are 
hppmpriate If the estimated overdisperrion parameter is rem(sta~ticaUy 
iwi@fiwI), then the Negative Binomial regrevion is identical to the Poisson 
regrevion Our e s h t e r  indicate that werdbpenion is present in the data, Y) 

the Negative Binomial R e i o n  is the p r e k d  estimation tffhnique for 
Equation (14). 

Ihe r e d s  of the Negative Binomial RegressIan are provided in Table L-1 Two 
d& are estimated. In MDdel (I), the dependent variable in m d  as the 
n&r of CLEC witches deployed in each state between April Too and 
October 2M1, during which Hme the rerhietion on accep4 m unbundled 
swihhlng applied.*+ Model (2) has a dependent variable measuring the number 
of CLEC switches deployed between January 1999 and April 2M0, il period prior 
to the ULS rechiction. l%is recond d e l  is estimated primarily to validate the 
rpedficalian of RESTRICT. If our me-e of the switching restriction is 
s ta t i s t i ea l ly s ign i f i cantd~~~p~odinwhi~  therestrictiondidnol~pply,itis 



possible that RESTRICT also is measuring factors other than the switching 
restriction. 

me likelihood ratio index, a measure of pxh-f-fit, is just above 0.74 for 

both mod&, indimkg that the NegativeBinomialRegr-on isprefened to the 
both models." me a"erdispWl0" panmeter, a. is atatistically significant for 

Pajrron regression. 

For Model (1). all explanatmy variables arertatisticallysigcanlal the51 level 
01 better, As expected, largm mkets have more CLEC witch e n q ;  the 
poeffidenton UrJESIsp~.itive~dhighlystatistiaUyoignifi~t(t-3.60). Note 
that the rehiimship between access lines and CLEC rwibches is lea than 
pmportional indicating that 1 In% increase in Une result3 in only a 5% hlclsasa 
inwihhdepioymenment~"igherrevenueperaccesrlinealpo~esdsm~~~.ewihh 
deployment ( R E T A n  is s t a t i s t i d y  signiSont and p0ritiv.e). me pwitive (and 
nearly statisUnlIy signiscant) sign on RETAIL was expecred somewhat becaure 
higherexpectRirevenuerinrreasethee~ectedpmKtdenny(eeterir,paribus).D 

nf particular inmest are the efkd4 of UNE ram (P, P,) and h unbundled 
switching reshiction (RESTRICT) ,on CLEC swihh,deplayment No a priori 
upectationregnrding theemtof thepri~forunbundledlmpsornvitdtingon 
swibch deployment was made, given that h th~lreticd model $llo- for both 
poritive and negative values (and perhaps it zmo value). Ihe -on results 
indicate, however, that higher Imp mteE d-e witch deployment: a negatim 
and statistically si@mt sign on R is estimated (with t-statistic 2.64). The 
empirical model, by the negative sign on PL, indlates that the enh;, effect 
domhmtes the solle effect. We -ot reject thal the estimated mef6denl on Pt 
(4.95) is qual to -1.00 (via the Wald Test). Ihus, a n w i n g  a "itary elasticily 
between wihh deployment and Iwp price is reammbk (Le., a iG% -ease in 
h l w p  rate dear- CLEC switch deployment by about ID%). 

Ihethemeticalambiguitybetween theprlceforunbmdkdwibhingandnuitch 
deployment is resolved by the emplrlcal madel me estimated coefficient on the 

price of local "khing (Ps) Is negative and statistically slgdficanr (the t-tatistic 
is218).Thlheestimatadm~dentindiatesanelastidtyd-O.M.sos IOYoinrrease 
in the UIS nte d- CLEC swiW deployment by 5%. The negative 
c~dentindiratcsthat,maverage, thesubstimtiond unbundledswitchingfor 
switch deployment is not the dominant factor at merit UNE mates. The entry 
effed d0-m both the s d e  and subrtihltion e k b .  Higher switching rate  
reduce CLEC switch depbyment, on avenge. 

Finally, the sign on RESTRICT is negative and statistically sipificant (the I- 
statistis is I.%), indic?.Iing that the restriction has impeded rather than 
enmuragedswilchdeploymenment Atthesamplemesnsforth~othervariabies, the 
el iminah of the switching restriction in stales where the restriction applies 
would hwr- CLEC switching capacity by 44% in those states, on average" 
These regression results suggest that the swilching reruiclion has been a major 
policy failure, significantly deterring switch deployment." 

Weremgnirethatgiventhespecificationof RESTRICT.thereisthepatentialthat 
the variable cap- variations in switch deployment a- states based factam 
other !ban h e  switchhtg resMetion However, RESTRICT has M effect on switch 
deploywnt belween Iimuary 1999 and April 2wO (Model 2). the period prior lo 

rerhicted, Top 50 MSA has no effect prior m the implemenlatim of the 
rerhiction, but anegativeand statistically significant effect after thhereshiction, It 
is reasonable to mnclude b t  the regression properly aphuer the effect of the 
restriction. .only m k e t  size ( U N € S )  and the constant term are statistidy 
significant in Model2. 

N. Candurlon 

Ra6t marimiZing b participsHng in a market economy make "makeor-buy" 
decisions weryday. W e  these dedsionr are of interest m economists in 
d e t e d g  what may be an efMent organization of the firm, the *mak-- 
buy" dfffsion is wduated differently when the ability m %uy" is mandated and 
governed by regulation rather than the markel, and the abilily lo "make" is 
limited subrtanlially by various entry barriers. Such senarias are mmmanpiace 

the i m P i ~ t a t i o n  of the restrictian ~ecavse the percent of popu~ati~n in a 
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